The lack of methods for estimating accurately the volume of gastric secretion in man has made it difficult to determine just how much gastric juice is produced by the stomach in response to various stimuli. Clinicians have generally assumed, however, that after the introduction of food or other stimuli secretion gradually increases, and reaches a maximum only after an interval which may be as long as an hour or more. This view is evidently based on the titration of acid values of specimens removed from the stomach during the course of a "fractional analysis. " The literature on the types of "acid curve" obtained by the fractional Rehfuss meal is reviewed by Crohn and Reiss (1) . It may be recalled that isosecretory, hypersecretory and hyposecretory types are distinguished on the basis of the degree of acidity and the time after the introduction of the test meal when the high point is reached. Still other types of curve have been related to various gastric disorders.
The ordinary fractional method of gastric analysis yields, however, only the vaguest information about the volume of gastric juice, nor do the usual rising curves of acidity have any constant relation to the acidity of the actual gastric juice inasmuch as the titration values are modified by two unknown factors, namely, the rate at which the test meal is diluted by gastric secretion and the rate at which the stomach empties. In brief, the conventional methods of gastric analysis do not tell whether gastric secretion gradually increases after stimulation, or whether stimulation is promptly followed by a maximum response both as regards volume of secretion and degree of acidity.
By means of a method which we recently described (2), it is possible to estimate the acidity of the pure gastric juice as well as the volume of gastric juice secreted in successive ten minute periods after stimu-
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lation by 50 cc. of 7 per cent alcohol. The results indicate that under the conditions of these observations gastric secretion usually begins promptly after stimulation and is almost immediately at a maximum, both as regards amount and acidity, and that the slow evolution of gastric secretion, which is generally believed to be the rule, rarely takes place.
MATERIAL AND METHODS
Observations were made in a consecutive series of people. Some were "normal;" some were ill with digestive or other disorders.
The method for testing gastric activity after introduction of 50 cc. of 7 per cent alcohol into the stomach was used exactly as previously described (2) . The amounts of gastric secretion produced during successive ten-minute periods after stimulation were determined, as well as the titratable acidity (in terms of cubic centimeters of N/10 NaOH, with phenolphthalein as indicator) of the pure juice.
The method is, briefly, as follows: The subject should take no food during the twelve hours preceding the test. If possible, he should be under "basal" conditions; i.e., resting quietly in bed.
A duodenal tube is passed to a distance which will allow the tip to reach the most dependent part of the stomach. The fasting juice is withdrawn at five-minute intervals for fifteen or twenty minutes. Then, without attracting the patient's attention, 50 cc. of 7 per cent alcohol to which 0.5 cc. of 1 per cent alcoholic phenolphthalein has been added is injected by means of a large glass (100 cc.) syringe through the tube into the stomach. The entire gastric contents are then immediately withdrawn, measured in the syringe and reinjected, save for 10 cc. which are kept for analysis. The patient is kept in a semirecumbent position, but during the aspiration is turned on both sides in order to make complete emptying of the stomach more certain. Ten minutes after the first aspiration, the stomach is again completely emptied, the contents are measured and retumed except for the 10 cc. sample for analysis. This procedure is repeated at ten-minute intervals for one hour or until the stomach is empty (contents less than 10 cc.). It is very important that saliva is not swallowed during the test.
The samples are usually clear and limpid and are highly satisfactory for study. The volume of gastric juice secreted in any ten-minute period may be calculated as follows:
As pointed out above, phenolphthalein has been added to the alcohol test meal. The various specimens aspirated at ten-minute intervals may be made alkaline, thus bringing out the red color of the dye, the concentration of which can then be readily determined by reading against a standard in a colorimeter. In this way 486 the percentage dilution of the gastric contents at various intervals is calculated. Knowing this, and knowing the total volume of stomach contents at the beginning and at the end of each ten-minute period, the maximum and minimum possible volumes of secretion which would satisfy these f gures can be calculated by the following formula: [(-X A) -A = maximum possible amount of juice secreted in ten-minute period, and B-[C-XB)] = minimum possible amount, in which A x equals the number of cubic centimeters of fluid in the stomach at the beginning of the period; B, the number of cubic centimeters at the end of the period; x, the concentration (percentage reading) of phenolphthalein at the beginning of the period, and y, the concentration at the end.
The actual amount of secretion evidently lies between the calculated maximum and minimum possibilities. These usually agree quite closely, so that an average can be taken which must be very near the true figure. In certain cases, however, especially when the stomach empties very quickly, the maximum and minimum values are so far apart that conclusions cannot be drawn as to actual volume of secretion. If the test is repeated on another occasion, satisfactory figures may be obtained.
The acidity of the pure juice present in the stomach at the time of each aspiration can be determined by the usual method of titration with a correction for dilution by the test meal on the basis of the percentage of dye present at the time. A more detailed statement of the technique may be found in the previous paper.
RESULTS
The rate of gastric secretion after stimulation In table 1 and chart 1 are shown the volumes of gastric secretion during successive ten-minute periods after introduction of the alcohol meal. One sees that on the whole the volumes tend to decrease rather than to increase as time elapses after stimulation. Case 76 was an exception in so far as after forty minutes there was a marked increase in secretion. This patient had a duodenal ulcer. In a composite chart (no. 2) are shown the sums of the volumes of secretion for four ten-minute periods in all the cases in which complete observations over this length of time were available. This shows even more clearly the initial high value which tends to fall and not to rise.
The curse of aciditv aftsr stimulation Table 2 and chart 3 show the corrected titratable acidity of the pure gastric juice before stimulation and at ten-minute intervals after introduction of the alcohol meal. In nearly every instance the juice attains its maximum or nearly its maximum acidity within ten minutes after stimulation regardless of the fasting value. If allowance is made for the error inherent in the methods one may conclude that stimulation is followed almost immediately by a secretion of maximum acidity; the actual level attained may be high or low. In occasional cases (nos. 92, 198) there was a continued steady rise, but this was never It appears, therefore, that the "alcohol meal" is followed not by a gradual evolution of gastric secretion but by a prompt and often maximal response, and it is important to reconcile these findings with those of the ordinary fractional meal, which usually shows a progressive rise in acidity. 
